SUMMARY Background: Nonsuicidal self-injury (NSSI) is a key feature of borderline personality disorder (BPD),
INTRODUCTION
Nonsuicidal self-injury (NSSI) is a type of selfinjurious behavior, refers to the self-inflicted, direct, socially unacceptable destruction or alteration of body tissue without a conscious suicidal intent (Nock et al. 2006 , Yates 2004 . NSSI is often a key feature of borderline personality disorder (BPD) (Dubo et al. 1997) and is sometimes referred to as the borderline patient's "behavioral specialty" (Sansone 2004 ). Though NSSI has historically been conceptualized as a feature of BPD, it can occur among adolescents without BPD (Csorba et al. 2010 , Swannel et al. 2014 , and in a wide range of other mental disorders (Sansone et al. 2007 ), including substance-dependency (Evren et al. 2006 ), psychotic disorders (Martin & Gattaz 1991) ; eating disorders (Paul et al. 2002 , Sansone & Levitt 2002 , and post-traumatic stress disorder (Zlotnick et al. 1999 ). Although NSSI is frequently associated with different psychiatric diagnoses and it has long been regarded as a pathognomonic of BPD, DSM-5 proposes non-suicidal self-injury as a separate diagnostic entity (American Psychiatric Association 2013).
In borderline samples the lifetime prevalence of NSSI is 57-75% (Fyer 1988 , Gunderson 1984 , Linehan 1993 , and 80% among borderline inpatients with more severe psychopathology (Shearer et al. 1988 ). Dubo et al. (1997) identified a subgroup of borderline inpatients engaged in extremely high numbers of NSSI. In his study 40 .5% of patients had made 50 or more nonsuicidal self-injurious efforts in their lifetime, and some patients reported more than a hundred NSSI. NSSI is more common in females than in males (Favazza 1999) , and it tends to begin in childhood (before the age of 12) or adolescence (between the ages of 13-17 years) (Zanarini et al. 2006) . Patients who start NSSI at a very young age report more episodes and a longer duration of self-injury, continuing into adulthood (Dubo et al. 1997 , Zanarini et al. 2006 ); however, the prevalence of episodes of NSSI declines significantly over the lifetime (Sansone & Wiederman 2014 , Zanarini et al. 2008 , Zanarini et al. 2013 ). The most frequent methods of NSSI reported by borderline patients are cutting, hitting self/object and burning (Briere & Gil 1998 , Nijman et al. 1999 , Shearer 1994 . Patients who report more NSSI engage in more severe forms of this behavior, such as head-banging or bone-breaking (Nixon et al. 2002) .
There is a growing body of evidence suggesting that complex childhood traumatization has a role in the etiology of BPD (Bandelow et Zanarini et al. (2013) found that patients with a more extensive history of NSSI reported internally-directed reasons for self-injury, for example, to relieve anxiety, lessen emotional pain, stop feeling numb and punish self. NSSI is often accompanied by analgesia, perhaps suggesting the release of endogenous opiates during acute intensification of dysphoric states (Bunderla & Kumperscak, 2015 , Russ et al. 1993 .
Though the intention of NSSI is non-lethal, it can have serious consequences (e.g. life-threatening injuries or accidental death), furthermore, there is a strong association between NSSI and suicide attempts (Dubo et al. 1997 , Glenn & Klonsky 2009 ). Therefore, the assessment of possible NSSI is important in the assessment of individuals with BPD diagnosis, with a view to managing and reducing risk. However, the risk of NSSI is often underestimated (Stanley & Brodsky 2005) .
To the best of our knowledge, there has been a lack of studies investigating extensively the characteristics of borderline patients who engage in extremely high numbers of NSSI, and their features of NSSI, trauma history and psychopathology.
The aim of this study is to identify groups of borderline inpatients who engage in different amounts of nonsuicidal self-injury, and explore the characteristics of these groups regarding the onset, reasons and methods of NSSI, the history of childhood traumatization, and the severity of psychopathology.
In this study a non-injuring borderline group was chosen to reveal the probable differences between the self-injuring and non-injuring groups for the trauma histories and for the severity of borderline psychopathology.
SUBJECTS AND METHODS
A brief methodology will be presented in this article, because it has been described in detail elsewhere (Merza et al. 2015) . The study followed the ethics declaration of Helsinki and prior to data collection the project was approved by the Hungarian Scientific and Medical Ethics Committee (ETT-TUKEB, No. 3344/2012/EKU).
Subjects
Ninety-two inpatients were recruited from eight Hungarian public psychiatric hospitals. All patients were initially screened to determine that they 1) were between the ages of 18 and 50 years; 2) had at least an average level of intellectual functioning and 3) had been given a definite or a probable clinical diagnosis of BPD by a senior psychiatrist. Patients with current symptoms or a history of 1) bipolar mood disorder 2) major psychotic disorder or 3) cognitive impairment were excluded. After providing patients with a complete description of the study, written informed consent was obtained from each of them. The Hungarian version of Structured Clinical Interview for DSM-IV Axis I and Axis II disorders (SCID-I-II) (Szádóczky et al. 2004 (Szádóczky et al. , 2006 was then administered to confirm the diagnosis of BPD and to assess comorbid disorders. Twelve of ninety-two participants were eliminated by the diagnostic interview: eight because they were found to have disorders excluded from this study, as above, and four, because they met less than five BPD diagnostic criteria.
The interviews were conducted by the first author, a highly trained psychologist.
Methods
Nonsuicidal self-injury was assessed by the Hungarian clinical version of Ottawa Self-Injury Inventory (OSI) (Csorba et al. 2005) . OSI is a self-reporting measure which gathers information about the onset, frequency, severity, reasons and methods of NSSI and the frequency of suicide attempts.
Experiences of childhood traumatization were assessed by the Traumatic Antecedents Questionnaire (TAQ) (van der Kolk & Smyth 2010). The TAQ is a 42-item self-report questionnaire for gathering information about the frequency and severity of traumatic and adaptive experiences and it has been used by many researchers (McLean & Gallop 2003 , Saxe et al. 1993 . In this study only 6 subscales of the TAQ were used, selected for the purpose of assessing traumatic or adverse experiences. These subscales cover neglect, separation, emotional abuse and physical abuse by a caretaker or family member, sexual abuse by an adult and witnessing of domestic violence. These adverse experiences were assessed at four different developmental periods: early childhood (0-6 years), latency (7-12 years), adolescence (13-18 years), and adulthood (over 18 years). In addition to the TAQ, the Sexual Abuse subscale of the Early Trauma Inventory (ETI) (Bremner et al. 2007 ) was used to assess childhood experiences of sexual abuse in more detail. This 15-item scale gathers information about frequency, age at onset, use of force, relationship to the perpetrator and nature of sexual abuse at four developmental stages (similar to the developmental stages of the TAQ).
Statistical Analyses
Two-step cluster analysis was carried out to discriminate the patients on the basis of the number of NSSI into groups. This method enables data with both continuous and categorical data to be clustered and it determines the ideal number of clusters. The analysis was based on one categorical variable (whether the patient reported any NSSI or not) and one continuous variable (the number of NSSI). Between-group comparison of age, involving continuous data were computed by means of one-way analysis of variance. Chi-square tests were performed to compare the frequency distributions of certain demographic characteristics, the methods and reasons of NSSI, traumatic experiences, and the nature of sexual abuse among the groups. When cell sizes were five or less, Fischer's exact test of probability was used. For quantitative variables (certain characteristics of NSSI, severity of psychopathology and cumulative trauma score) group differences were tested using Kruskal-Wallis and Mann-Whitney U tests.
Multiple regression analysis was used to test the research question regarding the possible predictors of NSSI. A p value less than 0.05 was considered statistically significant. The statistical analyses were performed by the SPSS statistical package version 20.0.
RESULTS
The sample consisted of 80 psychiatric inpatients with the diagnosis of BPD, of whom 63 patients (78.8%) had a history of NSSI and 17 patients (22.2%) did not report NSSI. To examine whether the number of NSSI could be used to distinguish groups of selfinjurers, a two-step cluster analysis was carried out. Among self-injurers two groups were identified; in the first group (n=44) the mean number of lifetime instances of NSSI was 11.2 (±9.1), and in the second group (n = 19) this number was 75.0 (±28.4). The second group of patients, engaged in extremely high numbers of NSSI, were defined as "super self-injurers", based on Dubo et al. (1997) .
The analyses below pertain to three groups of the borderline sample, the non-injuring patients, the moderate self-injuring patients and the super selfinjuring patients. Table 1 presents the comparison of demographic data for the groups. To evaluate age differences among the groups one-way analysis of variance (ANOVA) was conducted. ANOVA did not reveal significant differences among the groups (F=1.061, p=0.351), the mean ages were 33.9 (±9.99) years for the non-injuring group, 29.6 (±10.76) years for the moderate self-injuring group and 29.7 (±11.82) for the super self-injuring group. Chi-square test for the categorical data showed significant differences in employment ( 2 =22.82, p=0.029) among the groups, with super self-injurers more likely to be unemployed than moderate self-injurers and non-injurers. The groups were found to be similar in sex distribution ( 2 =2.411, p=0.299), with all groups containing more females than males. There were no statistically significant differences between the groups for marital status ( 2 =10.96, p=0.204) or educational level ( 2 =7.62, p=0.107).
Characteristics of nonsuicidal self-injury
The analyses of the characteristics of NSSI implicitly pertain to the two self-injuring groups in the sample, the moderate self-injuring patients and the super self-injuring patients.
In terms of age at onset of NSSI, we found significant differences (U=241.0, p=0.008) between the two self-injuring groups: those in the super self-injuring group began harming themselves at a mean age of 13.9 (±3.8) (Mdn=14) years, while those in the moderate group had began harming themselves at a mean age of 17.8 (±6.6) (Mdn=16) years. Reported number of lifetime instances of emergency treatments following an episode of NSSI was significantly different between the groups (U=228.5, p<0.001). Mean number of instances when the individuals have been referred to an emergency room was 3.47 (±5.27) (Mdn=0) among super self-injurers, and 1.09 (±4.25) (Mdn=1) among moderate self-injurers.
We also examined the most common reasons given for engaging in NSSI. Table 3 shows that among super self-injurers the top three reasons given for NSSI were 'stop feeling numb', 'cope with nervousness' and 'release unbearable tension'. The first two reasons were reported by each of the super self-injurers. In the moderate self-injuring group the three most common reasons were 'release unbearable tension', 'cope with nervousness' and 'express anger'. Chi-square tests indicated significant differences between the moderate selfinjuring and super self-injuring groups for 'express anger' ( 2 =4.98, p=0.026), 'cope with nervousness' ( 2 =6.40, p=0.026) and 'stop feeling numb' ( 2 =15.64, p<0.001). In the super self-injuring group these reasons were more prevalent than in the other group. 
Adverse childhood experiences
The analyses of the adverse childhood experiences pertain to the three groups in the sample, the noninjuring patients, the moderate self-injuring patients and the super self-injuring patients. Table 4 compares the three groups (non-injurers, moderate self-injurers, super self-injurers) on overall rates of reported childhood traumatization, specifically, neglect by caretakers, separation from caretakers, intrafamilial emotional and physical abuse, intra/extrafamilial sexual abuse and witnessing family violence, assessed by the TAQ. A Chi-square test revealed significant differences among the groups for separation ( 2 =15.22, p<0.001), sexual abuse ( 2 =22.29, p<0.001) and witnessing trauma ( 2 =18.85, p<0.001) before the age of 18. The rates of these types of traumatization were the highest in the group of super self-injurers, and the lowest in the group of non-injurers. Table 5 presents the prevalence of adverse experiences reported by the groups at the three developmental periods of the TAQ, early childhood (0-6 years), latency (7-12 years) and adolescence (13-18 years .89, p<0.001). A higher percentage of super self-injurers than moderate self-injurers and non-injurers reported having experienced emotional abuse and separation during the latter developmental periods. The lowest rates of emotional abuse and separation were found in the non-injuring group.
We calculated the number of categories of childhood traumatic events (neglect, separation, emotional/physical/ sexual abuse, witnessing, assessed by the TAQ) to which a person was exposed during childhood. The groups were compared on the median numbers of cumulative trauma scores, and the Kruskal-Wallis test revealed a large, significant difference among them ( 2 =19.89, p<0.001). More specifically, the median numbers of cumulative trauma scores were 3 in the noninjuring group, 5 in the moderate self-injuring group and the highest, 6 in the super self-injuring group. Table 6 compares non-injurers, moderate selfinjurers and super self-injurers who reported childhood sexual abuse with respect to the parameters of sexual abuse, which was assessed by the ETI. Twenty-three percent of non-injurers, 59% of moderate self-injurers and 100% of super self-injurers reported having experienced sexual abuse before the age of 18. For patients who had been abused by more than one perpetrator, data were entered for the specific perpetrator whose abuse would be expected to be more traumatic, according to the Paris & Zweig-Frank's (1997) hierarchy. A significantly higher percentage of super self-injurers than moderate self-injurers and noninjurers reported childhood sexual abuse perpetrated by a father/male caretaker ( 2 =41.34, p<0.001). There was a large, significant difference between the groups with respect to the nature of childhood sexual abuse. The prevalence of fondling ( 2 =25.90, p<0.001), oral sex ( 2 =14.85, p<0.001), penetration ( 2 =37.08, p<0.001), incomplete penetration ( 2 =15.98, p<0.001), anal sex ( 2 =6.59, p=0.037) was higher among the super selfinjurers than among the moderate self-injurers and non-injurers. The prevalence of monthly regular sexual abuse was significantly higher among the super selfinjurers than among the moderate self-injurers and noninjurers before the age of 18 ( 2 =14.31, p=0.001). Moreover, a significantly higher percentage of super self-injurers experienced weekly ( 2 =6.96, p=0.031) regular sexual abuse. Statistical analysis revealed a significant difference between the groups for the age of the first sexual abuse event, with a significantly higher percentage of super self-injurers reporting onset before the age of 6 ( 2 =41.28, p<0.001).
Severity of borderline psychopathology
We aimed to assess the severity of borderline psychopathology in the three groups. The indicators of severity chosen follow the severity variables identified in Bateman & Fonagy's (2013) study, including the severity of comorbid psychiatric syndromes (number of comorbid DSM-IV Axis I diagnoses), the number of DSM-IV BPD criteria, and the severity of personality disturbance (number of comorbid DSM-IV Axis II diagnoses). In addition, the number of psychiatric hospitalizations and the onset of psychiatric treatment were assessed. Table  7 shows the comparisons of the groups according to the indicators of the severity of BPD. The Kruskal-Wallis test indicated significant differences among the groups for the three severity variables identified by Bateman & Fonagy (2013) : the median numbers of DSM-IV Axis I diagnosis ( 2 =28.70, p<0.001), DSM-IV BPD criteria ( 2 =35.46, p<0.001), and DSM-IV Axis II diagnosis ( 2 =14.41, p<0.001) were higher in the super selfinjuring group than in the moderate self-injuring and non-injuring groups. Furthermore, the onset of the first psychiatric treatment was significantly earlier among super self-injurers ( 2 =52.96, p<0.001). The groups did not differ significantly on the numbers of psychiatric hospitalizations ( 2 =2.22, p=0.329).
Predictors of nonsuicidal self-injury
Multiple regression analysis was carried out to determine the strongest predictors of the frequency and age at onset of NSSI. The dependent variables were the number of NSSI and the age at onset of NSSI. The independent variables were the types of childhood traumatization (neglect, separation, emotional abuse, physical abuse, sexual abuse, witnessing trauma), the parameters of sexual abuse (nature, perpetrator, frequency, age at onset), the cumulative trauma scores, and the severity indicators of borderline psychopathology (number of comorbid DSM-IV Axis I-II disorders, number of BPD criteria). As seen in Table 8 , the lifetime number of NSSI was significantly related to physical abuse before the age of 12, sexual abuse before the age of 6, childhood sexual abuse perpetrated by a male who was familiar to the patient, higher cumulative trauma score, and the number of BPD criteria. Furthermore, the age at onset of NSSI was significantly related to higher cumulative trauma scores.
DISCUSSION
In this study we aimed to identify groups of borderline inpatients who engage in different amounts of nonsuicidal self-injury, and explore the characteristics of these groups regarding the onset, reasons and methods of NSSI, the history of childhood traumatization, and the severity of psychopathology.
Seven major findings emerged from this study. First, we identified a subgroup of borderline patients engaged in extremely high numbers of NSSI, called super selfinjurers. This group consisted of 23% of the sample, with a 75±28 mean number of NSSI. Our results are consistent with those of Dubo (1997) who found a super self-injuring subgroup with more than 50 lifetime instances of NSSI.
Second, the results of our study show that the group of super self-injurers began to self-injure at a very young age. While the onset of NSSI among moderate self-injurers most commonly occurred in late adolescence (18 years), among the super self-injurers it occurred 4 years earlier, in early adolescence (14 years). The most common methods of NSSI in both groups were cutting, scratching and self-hitting which is consistent with the findings of previous studies (Shearer 1994 , Briere & Gil 1998 , Nijman et al. 1999 ). In addition to the most common methods, a wide range of NSSI were reported by both groups (burning, biting, head-banging, hair-pulling, nail-biting, using needles).
Third, in both groups the primary reasons given for NSSI were 'cope with nervousness' and 'release unbearable tension'. This supports the hypothesis that NSSI is maladaptive attempt at affect regulation (Klonsky 2009 , Zanarini et al. 2013 . All the super self-injurers and half of the moderate self-injurers also reported that NSSI helps to "stop feeling numb", supporting the hypothesis that NSSI may be used to stop dissociation (Nixon et al. 2002 , Zanarini et al. 2013 ). This result suggests that dissociative tendencies are more prevalent in the super self-injuring group.
Fourth, adverse childhood experiences, including sexual abuse and witnessing domestic violence, were more prevalent among super self-injurers than among moderate self-injurers and non-injurers in all three developmental periods. Furthermore, the higher cumulative trauma score in the super self-injuring group shows that they seemed to come from multi-abusive family environments.
Fifth, super self-injurers reported experiences of the most severe forms of sexual abuse, characterized by incest, penetration and repetitive abuse. More specifically, they reported more incest (89.5%), weekly, regular abuse (21.1%), abuse before the age of 6 (73.7%) and more penetration (100%) than moderate selfinjurers and non-injurers.
These findings are consistent with the findings of previous studies suggesting that the history of childhood sexual abuse and its parameters have a specific relationship to NSSI (Romans et al. 1995 , Zanarini et al. 2011 ).
Sixth, borderline psychopathology was more severe in the super self-injuring group than in the moderate self-injuring and non-injuring groups. More specifically, super self-injurers met more BPD criteria, and had nearly double the DSM-IV Axis I and Axis II disorders of the other two groups. This result is consistent with the finding of a previous study (Golier et al. 2003) , which suggests that the mean number of the comorbid personality disorders is 2.3 among BPD patients. Furthermore, the onset of the first psychiatric treatment was earlier among super self-injurers and the number of lifetime instances of emergency treatments following an episode of NSSI was three times higher than in the other two groups.
Lastly, we have found that childhood traumatization, particularly early sexual abuse and the higher cumulative trauma score, were highly predictive of the number of NSSI, furthermore the higher cumulative trauma score was highly predictive of the early onset of NSSI. These findings are consistent with the findings of earlier studies, suggesting that sexual abuse and its parameters are important etiological factors in the development of NSSI among borderline inpatients, and that exposure to multiple traumas, particularly in early childhood, can lead to severe pathology (Matsumoto et There are several limitations of this study. First, the BPD patients in this study were more severely disturbed inpatients with a history of childhood physical and/or sexual abuse; therefore, these findings may not be generalizable to outpatients who have more moderate to milder forms of BPD. It would be potentially useful to conduct a similar study of outpatients with BPD, with the specific aim of finding out if similar groups can be distinguished in relation to NSSI. Secondly, the study is based on self-report, retrospective assessment of childhood traumatic events with all the well-known biases of that method (Herman and Harvey 1997) . Lastly, we did not assess dissociation, which generally stems from a childhood history of complex traumatization, and contributes to the use of NSSI to prevent mental disintegration and disconnection (Levenkron 1998 ). To get a more nuanced picture of the characteristics and the development of NSSI, and especially, those of super self-injurers, future studies need to consider the specific interconnectedness of adverse childhood experiences, dissociation, and NSSI.
CONCLUSIONS
The findings of this study have important clinical implications. They add to our knowledge of inpatients who are super self-injurers who present a serious clinical challenge, associated with severe morbidity and greatly increased risk of mortality.
Our study suggests that the frequency of nonsuicidal self-injury in borderline inpatients can be regarded as an indicator of clinically relevant anamnestic data (namely, the severity, complexity and onset of childhood traumatization), and of the severity of current borderline psychopathology.
Furthermore, we have found that NSSI data, which is relatively easy to obtain, has a far-reaching potential to alert clinicians to the need to assess inpatients' underlying condition and probable childhood experiences.
We hope that our results will encourage clinicians to assess not just the presence or absence of NSSI, but also the lifetime frequency, onset and other characteristics of these behaviors, as we now know that they are likely to point to further important, clinically-relevant information.
